Effects of cortisol or corticotropin administration on hepatic 3-hydroxy-3-methylglutaryl-CoA reductase activity and plasma lipids in the pregnant rat and fetuses.
Pregnant rats were given pharmacological doses of cortisol or ACTH or no hormone from gestation day 9 to 19 and maternal and fetal hepatic 3-hydroxy-3-methylglutaryl-CoA reductase activity and plasma cholesterol studied on gestation day 20. Reductase activity was also studied in the maternal and fetal adrenal of the rats given cortisol or no hormone. Cortisol administration increased the maternal and fetal plasma cholesterol but had no effect on the hepatic active (phosphorylated) 3-hydroxy-3-methylglutaryl-CoA reductase activity when compared to untreated rats. Total (active + inactive) 3-hydroxy-3-methylglutaryl-CoA reductase activity, however, was reduced in maternal liver but not altered in the fetal liver by cortisol. The maternal cortisol treatment decreased the fetal, but not maternal, adrenal 3-hydroxy-3-methylglutaryl-CoA reductase total enzyme activity. The data support a hypothesis that utilization of plasma cholesterol for adrenal steroidogenesis may be an important determinant of plasma cholesterol homeostasis in the rat fetus. Maternal ACTH administration increased the foetal but not maternal plasma cholesterol, whilst active 3-hydroxy-3-methylglutaryl-CoA reductase activity was increased in the pregnant rat but not her fetuses. This result may suggest coordination of hepatic active reductase activity with adrenal cholesterol utilization in the pregnant rat. The reason for the fetal hypercholesterolaemia caused by ACTH, which is not known to cross the placenta, is uncertain. The studies, however, indicate that fetal cholesterol homeostasis and the rate limiting enzyme of cholesterol synthesis is influenced by maternal glucocorticoid administration.